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METHOD AND APPARATUS FOR 
SCHEDULING AND MODULATION AND 
CODING SELECTION FOR SUPPORTING 

QUALITY OF SERVICE IN TRANSMISSIONS 
ON FORWARD SHARED RADIO CHANNELS 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application claims the bene?t of the ?ling date of Ser. 
No. 60/280,814, entitled “Method and Apparatus of Sched 
uling and Modulation/Coding Selection for supporting 
Quality of Service in CDMA 2000-1X EV-DV System”, 
?led on Apr. 3, 2001, Which application is incorporated 
herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to Wireless high-speed packet data 
transmissions on shared radio channels, such as 
CDMA2000-1XEV-DV and 3GPP HSDPA and more 
speci?cally, to quality of service (QoS) implementation for 
transmissions on the forWard shared channel from a base 
transceiver station (BTS) to mobile stations (MS). 

2. Description of the Prior Art 
QoS in lXEV-DV has been proposed to examine 

throughput, delay and frame error rate (FER) for packet data 
transmissions on a forWard shared channel(s) from BTS to 
MS. See L. Jalloul, “Joint 1XTREME proposal for 1XEV 
DV” 3GPP2-C50-20001 204-006RI, Kauai, Hi., December 
2000. 

Aproblem exists With lXEV-DV (e.g. 1XTREME) BTS 
scheduling of the forWard shared channel transmissions 
While QoS is maintained for multiple users, especially for 
mixed real-time and non-realtime services and hoW the BTS 
selects modulation and coding schemes based on QoS 
requirements. 

FIG. 1 illustrates a diagram of a prior art system including 
a BTS 10 and a group of N mobile stations (MS) 12 Which 
may Without limitation be used to practice the invention. The 
BTS 10 transmits packet data on a forWard shared channel 
in accordance With a data transmission protocol, such as the 
lXEV-DV speci?cation to the MS 12. The individual MS 12 
make reverse channel transmissions to the BTS 10, includ 
ing Without limitation on the Reverse Quality Echo Channel 
(R-QIECH) or Reserve Channel Quality Indication Channel 
(R-CQICH) information of the MS’s current received 
throughput and FER for the transmissions on the forWard 
shared channel. 

SUMMARY OF THE INVENTION 

The present invention is a method and apparatus for (1) 
scheduling multiplexed transmissions on the forWard 
channel(s) to individual MS Within a group of MS and (2) 
selection of Modulation and Coding Selection (MCS) from 
a group of selectable MCSs for controlling QoS With a 
preferred application of the invention Without limitation 
being the CDMA 2000-1X ED-DV System. The forWard 
shared channel provides multiplexed high speed packet data 
services With MCS to control QoS for multiple users of the 
MS 12. 

The ful?llment of QoS control and optimal radio resource 
management are tWo signi?cant tasks for the BTS. The 
invention controls QoS by utiliZation of MS measurement 
feedback on a reverse channel folloWed by the choice of 
MCS for subsequent packet data transmissions to the MS 
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2 
providing the feedback dependent upon the feedback infor 
mation Which is used to select Which MS is to receive the 
next transmission and Which MSC is to be used to provide 
optimal data transmission. The BTS uses QoS criteria to 
schedule the next multiplexed transmission and the MSC for 
each MS. For the scheduled MS, the BTS selects the optimal 
MCS to ful?ll the QoS requirement based upon the feedback 
from the MS and, as a result, efficiently utiliZes the radio 
spectrum. 
The invention may be implemented in diverse 

applications, including Without limitation, BTSs of a 
CDMA2000 lXEV-DV application and MSs of a lXEV-DV 
application if MS measurement feedback is used to optimiZe 
the MSC selection process. 
A process for controlling selection of a modulation and 

coding selection method to be used by a base transceiver 
station to transmit data packets over a forWard shared 
channel to a mobile station in accordance With the invention 
includes storing information at the base transceiver station, 
the information containing selections of modulation and 
coding selection methods Which may be selected to transmit 
data packets over the forWard shared channel to the mobile 
station; receiving from the mobile station at the base trans 
ceiver station a quality indication of transmission of data 
packets over the forWard channel to the base station; and 
selecting a modulation and coding selection method from a 
plurality of modulation and coding selection methods Which 
may be used to transmit data packets on the forWard channel 
dependent upon the received quality indication. The infor 
mation may correlate modulation and coding selection meth 
ods With frame error rate and throughput determined by the 
mobile station. Selection of one of the modulation and 
coding selection methods may optimiZe transmission of the 
data packets. The quality indication of transmission may be 
a ratio of Ec (pilot channel strength) to Nt (noise from other 
cells). The quality indication of transmission may be a 
function of frame error rate or a function of throughput 
Which functions may be calculated by the mobile station 
over a plurality of data transmissions over the forWard 
channel from the base transceiver station to the mobile 
station. The quality indication of transmission of data pack 
ets may contain a trigger that either frame error rate infor 
mation or the throughput information is to be used in 
selecting a modulation and coding selection method and an 
indication of pilot signal strength and the pilot signal 
strength may be used in the selection of a modulation and 
coding selection method based upon either the designated 
frame error rate information or the designated throughput 
information. The trigger in the quality indication of trans 
mission of data packets to use the frame error rate informa 
tion may occur When the data packets received on the 
forWard channel are determined by the mobile station to be 
sensitive to frame error rate. The trigger in the quality 
indication of transmission of the data packets to use the 
throughput information may occur When the data received 
on the forWard shared channel are determined by the mobile 
station to be sensitive to throughput. The receiving of the 
quality indication at the base station may be over a reverse 
channel and the stored information may be stored in tWo 
tables. The reverse channel may be R-QUIECH or 
RCQICH. 
Aprocess for scheduling the transmission of data packets 

from a base transceiver station over a forWard shared chan 
nel to a plurality of mobile stations in accordance With the 
invention includes receiving at the base station transceiver 
information from each of the plurality of mobile stations 
derived by each mobile station from data packets transmitted 
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on the forward shared channel to each of the plurality of 
mobile stations Which is a function at least tWo of a plurality 
of parameters, the parameters being throughput of the data 
packets, frame error rate of the data packets, delay of the 
data packets and subscriber priority; and scheduling a neXt 
transmission of data packets to one of the plurality of mobile 
stations based upon calculating a scheduling quantity for 
each of the plurality of mobile stations Which is a function 
of at least tWo of the plurality of the parameters Which 
satis?es a scheduling criteria to determine Which mobile 
station is allocated the neXt transmission of data packets. 
The neXt transmission may be assigned to a mobile station 
Which quali?es under the scheduling criteria by performing 
a comparison of all calculated scheduling quantities calcu 
lated for the mobile stations. The scheduling quantity may 
be a function of all of the parameters. The scheduling 
quantity may be a function of a ratio R(req)/R(avg), Where 
R(req) is the required throughput of the data packets and 
R(avg) is the average throughput of the data packets, a 
function of a ratio FER(avg)/FER(req) Where FER(avg) is 
the average frame error rate of the data packets and FER is 
the required frame error rate of the data packets, a function 
of a ratio DELAY(avg)/DELAY(req) Where DELAY(avg) is 
the average transmission delay betWeen transmission of the 
data packets and DELAY(req) is the maXimum permissible 
transmission delay of the data packets and the subscriber 
priority With the subscriber priority being a saved subscriber 
priority of a priority of data transmission betWeen subscrib 
ers of the mobile stations. The scheduling quantity SCHDL 
(i) may be de?ned as: 

Where ki, k2 and k3 are normaliZation factors Which are 
con?gurable at the base transceiver station and pri is the 
subscriber priority. 

Aprocess for a base transceiver station to resolve Whether 
frame error rate or throughput of data packet transmissions 
to a mobile station over a forWard shared channel should 
control a selection of Which of a plurality of modulation and 
coding selection methods is to be used to transmit the 
transmission of data packets over the forWard shared chan 
nel to the mobile station in accordance With the invention 
includes computing a frame error rate of data packet trans 
mission to the mobile station and comparing that calculated 
frame error rate to a threshold frame error rate; computing 
a throughput data rate of data packet transmission to the 
mobile station and comparing that calculated throughput 
data rate to a threshold throughput data rate; generating a 
trigger at the mobile station Which identi?es Which of frame 
error rate or throughput is to be used to control selection of 
a modulation and coding selection method to be used at the 
base transceiver station to transmit data packets on the 
forWard shared channel; and transmitting the generated 
trigger to the base transceiver station Where the trigger is 
used at least as part of a selection criteria for choosing one 
of a frame error rate or a throughput dependent modulation 
and coding selection dependent method used to transmit the 
data packets on the forWard channel to the mobile station. 
Asystem Which schedules transmission of data packets in 

accordance With the invention includes a base station trans 
ceiver and a plurality of mobile stations; and Wherein the 
base station transceiver receives information from each of 
the plurality of mobile stations derived by each mobile 
station from data packets transmitted on the forWard shared 
channel to each of the plurality of mobile stations Which is 
a function of at least tWo of a plurality of parameters, the 

10 

15 

25 

35 

40 

45 

55 

65 

4 
parameters being throughput of the data packets, frame error 
rate of the data packets, delay of the data packets and 
subscriber priority; and the base station transceiver sched 
ules a neXt transmission of data packets to one of the 
plurality of mobile stations based upon calculating a sched 
uling quantity for each of the plurality of mobile stations 
Which is a function of at least tWo of the plurality of the 
parameters Which satis?es a scheduling criteria to determine 
Which mobile station is allocated the neXt transmission of 
data packets. The neXt transmission may be assigned to a 
mobile station Which quali?es under the scheduling criteria 
by performing a comparison of all calculated scheduling 
quantities for the mobile stations. The scheduling quantity 
may be a function of all of the parameters. The function of 
throughput may be a function of a ratio R(req)/R(avg), 
Where R(req) is the required throughput of the data packets 
and R(avg) is the average throughput of the data packets, a 
function of a ratio FER(avg)/FER(req) Where FER(avg) is 
the average frame error rate of the data packets and FER is 
the required frame error rate of the data packets, a function 
of a ratio DELAY(avg)DELAY(req) Where DELAY(avg) is 
the average transmission delay betWeen transmission of the 
data packets and DELAY(req) is the maXimum permissible 
transmission delay of the data packets and the subscriber 
priority is a saved subscriber priority of a priority of data 
transmission betWeen subscribers of the mobile stations. The 
scheduling quantity may be de?ned as: 

Where ki, k2 and k3 are normaliZation factors Which are 
con?gurable at the base transceiver station and pri is the 
subscriber priority. 
Asystem in accordance With the invention includes a base 

transceiver station and a mobile station; and Wherein the 
base transceiver station resolves Whether frame error rate or 
throughput of data packet transmission to the mobile station 
over a forWard shared channel should be used to control a 
selection of Which of a plurality of modulation and coding 
selection methods is to be used to transmit data packets over 
the forWard shared channel to the mobile station With the 
base transceiver station computing a frame error rate of data 
packet transmission to the mobile station and comparing the 
calculated frame error rate to a threshold frame error rate and 

a throughput data rate of data packet transmission to the 
mobile station and comparing the calculated throughput data 
rate to a threshold throughput data rate, and the mobile 
station generates a trigger Which identi?es Which of frame 
error rate or throughput is to be used to control selection of 
a modulation and coding selection method to be used at the 
base transceiver station to transmit data packets on the 
forWard shared channel and the generated trigger is trans 
mitted to the base transceiver station Where the trigger is 
used at least as part of a selection criteria for choosing 
selection of one of a frame error rate or a throughput 
modulation coding dependent method used to transmit the 
data packets on the forWard channel to the mobile station. 
The generation of the frame error rate trigger in the mobile 
station can be based on the physical layer frame or appli 
cation layer frame error rate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a prior art system of a base transceiver 
station and multiple mobile stations in Which the present 
invention may be practiced. 

FIG. 2 is a How chart of the process for controlling 
channel allocation according to the present invention. 



US 6,901,046 B2 
5 

FIG. 3 is a How chart of the generation of triggers by the 
MSs Which are used to control MSC by the BTS. 

FIG. 4 is a block diagram of a scheduler in a BTS in 
accordance With the present invention Which controls the 
assigning of time slots for transmission to a MS having a 
highest calculated SCHDL(i). 

FIG. 5 illustrates a process of MSC selection by a BTS in 
accordance With the present invention. 

FIG. 6 illustrates the calculation process by the BTS for 
calculating parameters used in scheduling of the time slot for 
the neXt data packet transmission to one of plural MSs in 
accordance With the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention is a process and system Which uses 
the forWard shared channel of the prior art, such as, but not 
limited to, FIG. 1 to provide high speed packet data services 
for multiple MSs With a controlled QoS. The invention 
controls (1) the selection of Which MS is to receive a neXt 
transmission on the forWard shared channel and (2) Which 
MCS method is to be used to maintain or improve QoS in the 
transmissions to the MS. The ful?llment of a QoS require 
ment for each MS and optimal radio resource management 
are important functions provided by the BTS by the present 
invention. The invention uses MS measurement feedback 
and selection of a MCS from a group of selectable MSC to 
achieve the above performance bene?ts. 

FIG. 2 illustrates a How chart of the process steps for 
scheduling of the neXt MS to receive a transmission of data 
packets on the shared forWard channel and MCS selection 
from a selectable group of MCSs by the BTS Which are 
performed by at least one processor in each of the BTS and 
in each MS (not illustrated). At point 100, the BTS receives 
the quality indication described beloW from the MS that has 
just received the transmission of data packets on the forWard 
shared channel. The quality indication includes the ratio of 
pilot channel to the interference from other cells, (e.g. 
Ec/Nt) and the through put trigger or FER trigger as 
described beloW With reference to FIG. 3 Which used to 
select the MCS to be used to make a packet data transmis 
sion on the forWard channel from a group of selectable 
MCSs. At point 102, the BTS schedules the neXt transmis 
sion slot of each forWard shared channel for Which multiple 
MSs contend. Scheduling is based on the QoS requirement 
of each MS user. Once a particular MS has been scheduled 
for the neXt transmission slot at point 104, the BS selects the 
optimal MCS to ful?ll the required QoS. At point 106, the 
BTS updates the dynamic statistics of average throughput, 
FER and delay for the MS for the neXt process cycle as 
described beloW With reference to FIG. 5. 

The invention provides for forWard shared channel allo 
cation and QoS management by: 

1. MS measurement feedback decoded at point 100 

2. Scheduling at point 102 
3. MCS selection at point 104 

All three points 100, 102 and 104 are part of the processes 
of the invention and the ?rst point 100 is also related to 
lXEV-DV standardiZation. Hereinafter, the processes rep 
resented by the points 100, 102 and 104 are discussed 
respectively With reference to FIGS. 2, 3 and 4. 
Point 100 R-QIECH Indication Fields: 

In order for the BTS to dynamically resolve the trade-off 
betWeen the calculated throughput metric and FER metric 
used to generate a throughput or FER trigger described 
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6 
beloW With reference to FIG. 3, at least one processor of the 
BTS relies on MS feedback on a reverse channel Which may 

Without limitation be the R-QIECH or R-CQICH for the 
decision process. Throughput measured above the TCP layer 
is the preferred source of the throughput measurement but 
the invention is not limited thereto. The MS, sitting at the 
end point of the communication link, has a clear understand 
ing of the current throughput and FER trade-off based on the 
application requirement and the buffer limitations of the MS 
Which are used to generate a throughput or FER trigger 
depending upon the determined performance seen by the MS 
in the last transmissions(s) thereto. Alternatively, the mobile 
station also can use the physical layer or application layer 
frame error rate to generate the quality indication including 
the FER trigger When FER triggering is used to select MCS 
based upon FER. This quality indication can be bundled 
inside the Reverse Quality Indication Echo channel 
(R-QIECH) SDU or passed by the L3 layer signalling 
standard and preferably includes either a throughput or FER 
trigger and Ec/Nt as described beloW. But the approach 
using L3 signalling is less attractive due to the timing 
consideration. 
At least one processor in the MS performs the “metric 

contention process” as shoWn in FIG. 3. The requested 
(“req”) QoS parameters are negotiated through IS-707A 
standard for lX-EV-DV systems. The corresponding QoS 
average values (“miavg”) are the statistical averages 
updated inside the MS as indicated at point 200 and de?ned 
as folloWs: 

The throughput metrics, namely metric(R) and metric 
(FER) are computed based on the negotiated QoS param 
eters and MS internal statistics. These metrics represent the 
present de?ciency of throughput and FER and are compared 
With de?ciency thresholds (“TH”) as indicated at decision 
points 202—208. The de?ciency thresholds are con?gurable 
parameters based on the application. If the de?ciency 
eXceeds the de?ciency threshold TH, the de?ciency indi 
cates that at the BTS an effort is required to compensate for 
that de?ciency. As shoWn in FIG. 3, the four decision points 
202, 204, 206 and 208 each use tWo metrics (metric(R) and 
metric(FER)) and tWo thresholds (TH(R) and (TH(FER)) in 
the decision process to generate the throughput trigger 212 
or FER trigger 214 depending on Whether MCS selection is 
to be based upon throughput or FER considerations. 
An eXtra decision point 210 “error sensitivity” of the 

application/user in question is used to resolve any deadlock 
contention betWeen throughput and FER trigger determina 
tion Which drives the decision to be based upon a FER 
trigger if such is important to the user. This factor is 
explicitly indicated from the application layer or implicitly 
derived/mapped by the loWer layer at the MS. Finally, the 
trigger (either throughput trigger 212 or FER trigger 214) is 
derived from the metric contention process. The trigger 
(either 212 or 214) then is transmitted in the R-QIECH SDU 
together With the pilot strength Ec/Nt. The BTS decodes 
these ?elds at point 100 and uses these ?elds as inputs for the 
optimal MCS decision process (inputs 510 and 512 shoWn in 
FIG. 5) to complete the MCS selection as described beloW. 
Point 102: Scheduling for Multiple MSs 

“Best-effort” high-speed packet data services over CDMA 
Wireless radio channels have been developed using 1X-EV 
DO technology. A forWard link “best effort” scheduler Was 
also proposed in the publication cited above. In that 
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publication, only throughput (data rate) Was taken into 
account When the BTS schedules multiple MSs to transmit 
on the forward shared channel. In other Words, the requested 
and average throughputs are translated into the priority of 
transmission. The “Assured Mode”, as de?ned in IS-707A/ 
IS-2000, for packet data services that require restrictive QoS 
is not addressed in the publication cited above. The inven 
tion improves scheduling When compared to the publication 
cited above. 
As shoWn in FIG. 4, a scheduler is implemented in at least 

one processor of the BTS. The scheduler takes into account 
user priority and QoS requirement parameters, including 
throughput, frame error rate (FER), and delay as indicated at 
block 400. The requested values (req) and the present 
average values (avg) of QoS parameters are considered in 
the “scheduling metric”, SCHDL(i). 

SCHDL(i)=((metric(throughput)+metric(FER)+metric 
(delay))*pri, as indicated in block 400, Where 

metric(throughput)=k1*R(req)/R(avg), 
metric(FER)=k2*FER(avg)/FER(req), 
metric(delay)=k3*DELAY(avg)/DELAY(req), and 
k(i)(e.g. k1, k2 and k3)=normaliZation factors con?g 

urable at the base station and 

pri=requested priority subscription priority Which is saved 
as part of the user pro?le. 

Subscription priority is saved as part of the user pro?le. 
For “assured mode” services, all requested (“req”) QoS 

parameters are negotiated through the IS-707A standard for 
lX-EV-DV systems. All the corresponding QoS average 
values (“avg”) are the statistical averages over a long period 
of time and are updated after each transmission period. The 
average process of point 106 is described beloW With 
reference to FIG. 6. “Fri” is the requested priority multiplied 
With the subscription priority that are de?ned in IS-707A. 

The scheduling is done based on the “scheduling metric”, 
SCHDL(i) of FIG. 4. At least one processor of the BTS 
schedules the next transmission slot of the forWard shared 
channel for the MS that has the highest SCHDL(i) value as 
indicated at block 402. 
Point 104: MCS Selection for the Scheduled MS 

Once the BTS has completed scheduling for the next 
transmission period, the MSC for the scheduled MS is 
performed in the processing at point 104. 

The process that the BTS performs Without limitation to 
select a MCS method is the “optimal MCS decision process” 
shoWn in FIG. 5. The BTS receives the forWard channel 
quality indication from the Reverse Quality Indication Echo 
Channel (R-QIECH or R-CQICH) for each transmission 
duration at point 500. Based on the quality indication 
(Ec/Nt), the BTS looks up information used to select the 
MSC as a function of FER and throughput Which may be 
Without limitation stored in tWo internal tables indicated at 
points 502 and 504: Table 1—“FER vs. Ec/Nt table” and 
Table 2—“throughput vs. Ec/Nt table”. Each table look-up 
generates a set of possible MCS selections to be used to 
control transmission of data packets from the BTS to mul 
tiple MSs. Next, based on the trigger (either Throughput 
trigger 212 or FER trigger 214) obtained from the reverse 
channel, such as R-QEICH or R-CQICH, the BTS deter 
mines Which MCS set from Table 1 or Table 2, or from any 
storage containing the MSC selection information as a 
function of FER, throughput and Ec/Nt, should be dominat 
ing as indicated as selection points 506 and 508 Which are 
responsive respectively to the input throughput trigger 212 
at point 510 and the input FER trigger 214 at point 512. Only 
one selection occurs at a time based upon either the through 
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8 
put trigger 212 or the FER trigger 214. When the throughput 
trigger is indicated, the optimal MCS is selected from the 
throughput MCS set (ie MCS(r)), as indicated at block 516. 
If the FER trigger is indicated, the optimal MCS is selected 
from the FER MSC set (ie MCS(fer)) as indicated at block 
514. Note that the selection is “optimal” because the MCS 
With loWest FER or With the highest throughput is selected. 
Also note that Tables 1 and 2 or other equivalent storage are 
con?gurable at the BTS. 
An example explaining the optimal MCS decision process 

is as folloWs: After obtaining Ec/Nt, the BTS looks up Table 
1 and identi?es N possible MCS selections and N corre 
sponding FER values, MCS (fer)n and FER(current)n, 
Where n=1 . . . N and looks up Table 2 and identi?es M 

possible MCS selections With M corresponding throughput 
values, MCS(r)m and R(current)m, Where m=1 . . . M. If 
trigger FER is indicated, the MCS(fer) With the loWest FER 
is selected. If throughput trigger is indicated, the MCS(r)m 
With highest throughput is selected. The corresponding FER 
value from Table 1 becomes FER(current), and the corre 
sponding throughput value from Table 2 becomes 
R(current). FER(current) and R(current) are the instanta 
neous FER and throughput for the next transmission. If 
throughput trigger is indicated, the MSC(r)m With highest 
throughput is selected. These values are also used to update 
the averages at point 106 discussed beloW With reference to 
FIG. 6. 
Point 106: Updating Average of Throughput, FER, and 
Delay 

After each transmission, the BTS updates the average of 
throughput, FER, and delay as indicated at block 600 of FIG. 
6. These average values are used for the next cycle of 
scheduling of a MCS process as indicated at block 602. The 
averaging process is a loW-pass process of instantaneous 
values over a time period, Tconst, longer than the transmis 
sion duration, e.g. (N*5) ms, Where N is con?gurable in the 
BTS. This process is similar to the process of the publication 
cited above. The averaging process shoWn in FIG. 6 is also 
expressed as: 

DELAY(avg)next=DELAY(avg)+[DELAY(current) —DELAY(avg)]/ 
T cons! 

The actual scheduling of a particular MS is based upon the 
calculation by at least one processor in the BTS of the 
quantity SCHDL(i) of FIG. 4 With the forWard channel 
transmission slot being assigned to the MS meeting a 
scheduling criteria Which is preferably the MS having the 
highest calculated value of SCHDL(i) as indicated at block 
402. The scheduling may be based on and may be a function 
of at least tWo of the parameters of the throughput of the data 
packets, frame error rate of the data packets, delay of the 
data packets and subscriber priority of block 400 With the 
scheduling being a function of all four parameters being 
preferred. 

While the invention has been described in terms of its 
preferred embodiments, it should be understood that numer 
ous modi?cations thereto may be made Without departing 
from the spirit and scope of the appended claims. It is 
intended that all such modi?cations fall Within the scope of 
the appended claims. 
What is claimed is: 
1. Aprocess for controlling selection of a modulation and 

coding selection method to be used by a base transceiver 
station to transmit data packets comprising ?rst data packets 
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transmitted on a forward shared channel Which have been 
received by a mobile station and second data packets to be 
transmitted to the mobile station on the forWard shared 
channel Which folloW the ?rst data packets to the mobile 
station comprising: 

storing information at the base transceiver station, the 
information containing modulation and coding meth 
ods Which may be selected to transmit the second data 
packets over the forWard shared channel to the mobile 
station; 

receiving feedback from the mobile station at the base 
transceiver station based upon the transmission of the 
?rst data packets of a quality indication of transmission 
of the ?rst data packets over the forWard channel to the 
mobile station; and 

selecting a modulation and coding method from a plural 
ity of modulation and coding methods to be used to 
transmit the second data packets on the forWard chan 
nel dependent upon the received quality indication of 
the feedback of the ?rst data packets; and Wherein 

the quality indication is processed at the base transceiver 
station to choose from a plurality of groups of select 
able modulation and coding methods a modulation and 
coding method to be used to transmit the second data 
packets from one of the groups With the modulation and 
coding method selected from each group optimiZing a 
different characteristic of the transmission of the sec 
ond data packets, the information correlates modulation 
and coding methods With frame error rate and through 
out determined by the mobile station; and 

the quality indication of transmission of data packets 
contains a trigger that either frame error rate informa 
tion or the throughput information is to be used in 
selecting the modulation and coding selection method 
and an indication of pilot signal strength With the pilot 
signal strength being used in the selection of a modu 
lation and coding selection method based upon either 
the designated frame error rate information or the 
designated throughout information. 

2. A process in accordance With claim 1 Wherein: 
selection of one of the modulation and coding methods 

optimiZes transmission of the data packets. 
3. A process in accordance With claim 2 Wherein: 
the quality indication of transmission comprises a ratio of 
Ec (pilot channel strength) to Nt (noise from other 
cells). 

4. A process in accordance With claim 3 Wherein: 
the quality indication of transmission comprises a func 

tion frame error rate or a function of throughput cal 
culated by the mobile station of the ?rst data packets 
over a plurality of data transmissions over the forWard 
channel from the base transceiver station to the mobile 
station. 

5. A process in accordance With claim 3 Wherein: 
the trigger in the quality indication of transmission to use 

the frame error rate information to select the modula 
tion and coding selection method occurs When the ?rst 
data packets received on the forWard channel are deter 
mined by the mobile station to be sensitive to frame 
error rate. 

6. A process in accordance With claim 3 Wherein: 
the trigger in the quality indication of transmission to use 

the throughput information to select the modulation 
and coding selection method occurs When the ?rst data 
packets received on the forWard shared channel are 
determined by the mobile station to be sensitive to 
throughput. 
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7. A process in accordance With claim 2 Wherein: 
the quality indication of transmission comprises a func 

tion of frame error rate or a function of throughput 
calculated by the mobile station of the ?rst data packets 
over a plurality of data transmissions over the forWard 
channel from the base transceiver station to the mobile 
station. 

8. A process in accordance With claim 7 Wherein: 
the trigger in the quality indication of transmission to use 

the frame error rate information to select the modula 
tion and coding selection method occurs When the ?rst 
data packets received on the forWard channel are deter 
mined by the mobile station to be sensitive to frame 
error rate. 

9. A process in accordance With claim 7 Wherein: 
the trigger in the quality indication of transmission to use 

the throughput information to select the modulation 
and coding selection method occurs When the ?rst data 
packets received on the forWard shared channel are 
determined by the mobile station to be sensitive to 
throughput. 

10. A process in accordance With claim 7 Wherein: 
the function of frame error rate is an average and the 

function of throughput is an average. 
11. A process in accordance With claim 2 Wherein: 
the trigger in the quality indication of transmission to use 

the frame error rate information to select the modula 
tion and coding selection method occurs When the ?rst 
data packets received on the forWard channel are deter 
mined by the mobile station to be sensitive to frame 
error rate. 

12. A process in accordance With claim 2 Wherein: 
the trigger in the quality indication of transmission to use 

the throughput information to select the modulation 
and coding selection method occurs When the ?rst data 
packets received on the forWard shared channel are 
determined by the mobile station to be sensitive to 
throughput. 

13. A process in accordance With claim 1 Wherein: 
the quality indication of transmission comprises a ratio of 

Ec (pilot channel strength) to Nt (noise from other 
cells). 

14. A process in accordance With claim 13 Wherein: 
the quality indication of transmission comprises a func 

tion of frame error rate or a function of throughput 
calculated by the mobile station of the ?rst data packets 
over a plurality of data transmissions over the forWard 
channel from the base transceiver station to the mobile 
station. 

15. A process in accordance With claim 14 Wherein: 
the trigger in the quality indication of transmission to use 

the frame error rate information to select the modula 
tion and coding selection method occurs When the ?rst 
data packets received on the forWard channel are deter 
mined by the mobile station to be sensitive to frame 
error rate. 

16. A process in accordance With claim 14 Wherein: 
the trigger in the quality indication of transmission to use 

the throughput information to select the modulation 
and coding selection method occurs When the ?rst data 
packets received on the forWard shared channel are 
determined by the mobile station to be sensitive to 
throughput. 

17. A process in accordance With claim 13 Wherein: 
the trigger in the quality indication of transmission to use 

the frame error rate information to select the modula 
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tion and coding selection method occurs When the ?rst 
data packets received on the forWard channel are deter 
mined by the mobile station to be sensitive to frame 
error rate. 

18. A process in accordance With claim 13 Wherein: 
the trigger in the quality indication of transmission to use 

the throughput information to select the modulation 
and coding selection method occurs When the ?rst data 
packets received on the forWard shared channel are 
determined by the mobile station to be sensitive to 
throughput. 

19. A process in accordance With claim 1 Wherein: 
the quality indication of transmission comprises an aver 

age of frame error rate or throughput of the ?rst data 
packets calculated by the mobile station over a plurality 
of data transmissions over the forWard channel from the 
base transceiver station to the mobile station. 

20. A process in accordance With claim 19 Wherein: 
the trigger in the quality indication of transmission to use 

the frame error rate information to select the modula 
tion and coding selection method occurs When the ?rst 
data packets received on the forWard channel are deter 
mined by the mobile station to be sensitive to frame 
error rate. 

21. A process in accordance With claim 19 Wherein: 
the trigger in the quality indication of transmission to use 

the throughput information to select the modulation 
and coding selection method occurs When the ?rst data 
packets received on the forWard shared channel are 
determined by the mobile station to be sensitive to 
throughput. 

22. A process in accordance With claim 1 Wherein: 
the trigger in the quality indication of transmission to use 

the frame error rate information to select the modula 
tion and coding selection method occurs When the ?rst 
data packets received on the forWard channel are deter 
mined by the mobile station to be sensitive to frame 
error rate. 

23. A process in accordance With claim 1 Wherein: 
the trigger in the quality indication of transmission to use 

the throughput information to select the modulation 
and coding selection method occurs When the ?rst data 
packets received on the forWard shared channel are 
determined by the mobile station to be sensitive to 
throughput. 

24. A process in accordance With claim 1 Wherein: 
the receiving at the base transceiver station is over a 

reverse channel and the stored information is stored in 
tWo tables. 

25. A process in accordance With claim 24 Wherein: 
the channel is R-QIECH. 
26. A process in accordance With claim 1 comprising: 
processing the quality indication at the base transceiver 

station to provide multiple triggers Which are a function 
of the quality indication and using the multiple triggers 
to select a single group of the plurality of groups of 
selectable modulation and coding methods from Which 
the modulation and coding method used to transmit the 
second data packets is selected. 

27. A process in accordance With claim 26 Wherein: 
the quality indication of transmission comprises a ratio of 
Ec (pilot channel strength) to Nt (noise from other 
cells). 

28. A trigger in accordance With claim 27 Wherein: 
the trigger in the quality indication of transmission to use 

the frame error rate information to select the modula 
tion and coding selection method occurs When the ?rst 
data packets received on the forWard channel are deter 
mined by the mobile station to be sensitive to frame 
error rate. 
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29. A process in accordance With claim 27 Wherein: 

the trigger in the quality indication of transmission to use 
the throughput information to select the modulation 
and coding selection method occurs When the ?rst data 
packets received on the forWard shared channel are 
determined by the mobile station to be sensitive to 
throughput. 

30. A process in accordance With claim 26 Wherein: 

one of the characteristics of transmission is frame error 
rate and another of the characteristics is throughput. 

31. A process for a base transceiver station to resolve 
Whether frame error rate or throughput of data packet 
transmission to a mobile station over a forWard shared 

channel should control a selection of Which of a plurality of 
modulation and coding selection methods is to be used to 
transmit the transmission of data packets over the forWard 
shared channel to the mobile station comprising: 

computing a frame error rate of data packet transmission 
to the mobile station and comparing that calculated 
frame error rate to a threshold frame error rate; 

computing a throughput data rate of data packet trans 
mission to the mobile station and comparing that cal 
culated throughput data rate to a threshold throughput 
data rate; 

generating a trigger at the mobile station Which identi?es 
Which of frame error rate or throughput is to be used to 
control selection of a modulation and coding selection 
method to be used at the base transceiver station to 
transmit data packets on the forWard shared channel to 
the mobile station; and 

transmitting the generated trigger to the base transceiver 
station Where the trigger is used at least as part of a 
selection criteria for choosing one of a frame error rate 
or a throughput dependent modulation coding selection 
method used to transmit the data packets on the forWard 
channel to the mobile station. 

32. A system comprising: 
a base transceiver station and a mobile station; and 

Wherein 

the base transceiver station resolves Whether frame error 
rate or throughput of data packet transmission to the 
mobile station over a forWard shared channel should be 
used to control a selection of Which of a plurality of 
modulation and coding selection methods is to be used 
to transmit data packets over the forWard shared chan 
nel to the mobile station With the base transceiver 
station computing a frame error rate of data packet 
transmission to the mobile station and comparing the 
calculated frame error rate to a threshold frame error 
rate and a throughput data rate of data packet trans 
mission to the mobile station and comparing the cal 
culated throughput data rate to a threshold throughput 
data rate, and the mobile station generates a trigger 
Which identi?es Which of frame error rate or throughput 
is to be used to control selection of a modulation and 
coding selection method to be used at the base trans 
ceiver station to transmit data packets on the forWard 
shared channel and the generated trigger is transmitted 
to the base transceiver station Where the trigger is used 
at least as part of a selection criteria for choosing 
selection of one of a frame error rate or a throughput 
modulation and coding dependent method used to 
transmit the data packets on the forWard channel to the 
mobile station. 


